Let K be a non-archimedean valued field which contains Qp, and suppose that K is complete for the valuation [ j, which extends the p-adic valuation. We find many orthonormal bases for C(Zp --~ ~'), the Banach space of continuous functions from Zp to K, equipped with the supremum norm. To find these bases, we use continuous linear operators on C(Zp -+ h'). Some properties of these continuous linear operators are established. In particular we look at operators which commute with the translation operator.
Introduction
Let p be a prime number and let Zp be the ring of the p-adic integers, Q p the field of the p-adic numbers, and K is a non-archimedean valued field that contains Qp, and we suppose that K is complete for the valuation [ '), which extends the p-adic valuation. N denotes the set of natural numbers, and K[x] is the set of polynomials with coefficients in h'. In this paper we find many orthonormal bases for the Banach space C(Zp -~ K) of continuous functions from Zp to K. To find these bases we use continuous linear operators on C(Zp --~ We also establish some properties of these operators. In particular we look at operators which commute with the translation operator. We start by recalling some definitions and some previous results.
Definition 1.1 A sequence of polynomials (pn) is called a polynomial sequence if the degree of pn isn /9r every n N.
In the classical umbral calculus ([3] and [4] ) one 
(where k = i -j)
And so we have to prove that, if 0~k~n,
where we put (") equal to zero. We prove this by induction on k. For k equal to n this is obvious. Now suppose it holds for~===~+l(0~~20141), then we show that it holds for k = s. Expression (1.3) for k equal to s + 1 gives us = ("7') and if we put I + 1 = t this gives (-1)t()=() ( 
1.4)
The left-hand-side of (1.3) for k equal to s is -03A3n+1-sj=1(-1)j (ns+j-1) and with the aid of (1.4) this equals (~) -("~) = (~) which is the right-hand side for (1.3) for k equal to s. This finishes the proof.
Orthonormal Bases for C(Zp -~ K)
In this section we are going to construct some orthonormal bases for the Banach space C(Zp 2014~ K). To do this we'll need the following theorem : 
Proof
This follows from [7] 
The series (pn) is constructed by induction. For n = 0,1, ... , N ~-1 there is nothing to prove. Suppose that po, pl, ... , pn-1 (n > N) have already been constructed. Write pn in the following way : and
The proof is more or less analogous to the proof of the example in the introduction.
We want to construct more orthonormal bases for K). To do this we need the following lemma Tf~~ ~ supn~0{|dn| ~Qn f~~} ~ ~f~~supn~0{|dn|}. 2) The other special case is where N is equal to zero (3.4) ). From the calculations it also follows that the map is onto (again theorem 3.4). So the map is an automorphism from the ring of continuous linear operators which commute with E onto itself. We remark that results for the operator Dq on C(Vq --~ K) analogous to the results in this paper can be found in [8] and [9] , chapter 5.
